CHAPTER 8

EQUI PMENT MAI NTENANCE AND CALI BRATI ON

1. CGENERAL.

a. The nmintenance and calibration of industrial hygiene
equipnent is critical to ensure that precise and accurate
measurenents of the workplace are nmade. Many far-reaching

decisions are based on the results of workplace evaluations of
toxic chemcals or harnful physical agents. An underestimation
of an enployee’s or group of enployees’ exposure may result in
medical as well as l|egal conplications. Overestimati on may
result in costly and unnecessary control neasures, reduced
production, and enpl oyee rel ati ons probl ens.

b. Determ nation of any given enployee’ s "actual" exposure
is a difficult task. To mnimze errors and nost closely
approxi mate enpl oyees’ exposure, it is necessary to have a

conprehensive calibration program in addition to professional
experience, sound sanpling strategies, and established anal ytical
procedures.

2. SCOPE. This chapter provides the requirenents for
calibration and maintenance of all Navy industrial hygiene
equi pnent . Al though the calibration of nobst Navy technical

equi pnment is covered by the Mtrology Requirenents List (METRL),
NAVSEA Publication OD 45845 (Reference 15-1) under the Metrol ogy
Engi neering Center, Ponona, California, medi cal and industri al
hygi ene equi pnent has generally not been included in this
calibration program One notable exception is the calibration of
heat stress neters by METCAL facilities. Al though use of METCAL
facilities is an option, use of this calibration source is not
required since many itenms of industrial hygiene equipnment are
neither handled by nor famliar to METCAL facilities. Thi s
chapter does not apply to RADI AC equi pnent.

3. RESPONSI BI LI TI ES. Each conmand owning industrial hygiene
equi pnent must be responsible for the correct operation,
mai nt enance and cal i bration of that equipnent.

4. CALI BRATI ON, CHECKS, AND NAI NTENANCE.

a. Gener al . Most types of industrial hygiene equipnent
require periodic |laboratory calibration. Many nust also be field
calibrated or field checked by the user. Exanples of field

calibrated itens are personal sanpling punps, sound | evel neters,
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rotanmeters, toxic gas nonitors, conbustible gas nonitors, and
oxygen neters. An exanple of an itemthat nust be field checked
but cannot be calibrated is a hand-held sanpling punp for
det ect or tubes.

b. Laboratory Calibration. Certain equipnent nust be
calibrated periodically by a calibration |aboratory, recomended
calibration |aboratories are those operated by the equipnent
manuf acturer (who is the nost famliar with the equipnent), the
Navy Environnental Health Center Calibration Laboratory, or other
accepted calibration |[|aboratory. Exanpl es of other accepted
| aboratories would be those recommended by the nanufacturer or
those with a denonstrated ability to calibrate a specific piece
of equipment and a quality control program which provides
traceability to National Institute of Standards and Technol ogy
(NI'ST) standards. BUVED activities which obtain |aboratory
calibration from sources other than the manufacturer or Navy
Environnental Health Center (NAVENVI RHLTHCEN) are requested to
provide a list of those |aboratories to the Industrial Hygiene
Directorate, Navy Environnental Health Center for publication on
the NEHC web site to assist other activities seeking such
servi ces.

(1) The NAVENVIRHLTHCEN wll <calibrate the follow ng
equi pnent :

(a) Type 1 sound |evel neters: Bruel & Kjaer types
2230 and 2236; GENRAD nodel s 1982 and 1988; and Quest npdel s 155,
1700, 1800, and 1900.

(b) Type 2 sound level neters: GENRAD nodel 1565B
MBA P/ N 695090; Quest nodels 211, 211F/S, 214, 215, 228, 2400,
2700 and 2800; and Si npson nodel s 884 and 886.

(c) Filters: Quest OB50 (Type 2); Quest 0B100, 0B145
and OB300 (Type 1).

(d) Sound level neter calibrators: CEL nodel 282
Dupont/ Aret ek nodels AC-1 and AC-94; CGENRAD nodels 1562A, 1986
and 1987; Larson-Davis nodel 250; Metrosonics nodels CL302 and
CL304; MSA P/ N 695094; Quest nodels CA-12, CA-12A, CA-12B, CA-
12M CA-15B, CA-22, CA-32, Q10 and QC-20; and Sinpson nodel
890.

(e) Noise dosineters: CEL nodel 328; Dupont/ Anetek
nodels MK1, MK2 and MK3; GENRAD nodel 1954 (See Note 1.);
Metrosoni cs nodels dB307, dB308, dB3088 and dB3100; and Quest
nodel s M/B, Mcro 15, M7/ M8, QL00, QR20P, B00, 400, and @600.
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NOTE 1: NAVENVI RHLTHCEN is phasing the CGENRAD node
1954 out of the calibration program because these
dosi neters are outdated.

NOTE 2: Due to the volunme of equipnment received,
repairs are not being done at NAVENVI RHLTHCEN at this
time. If equipnent needs repairs, it wll be returned

to you with a recommendation that you send it to the
manuf act urer.

NOTE 3: I f you have noise neasurenent equipnment not
|isted above, calibration may be available from
NAVENVI RHLTHCEN. To find out, please send a copy of
the instrunment’s instruction manual, but not the
instrunent, along with a request on command | etterhead
stating what is required to Conmanding O ficer, Navy
Environnental Health Center, Attention: Admnistrative

& Support Directorate-Calibration Laboratory.

(2) This service is provided only for Bureau of Medicine
and Surgery activity owned equipnent. If you have other
guestions about the capabilities of the calibration |aboratory,
pl ease call NAVENVI RHLTHCEN.

(3) Wen sending equipnent for calibration, please
furnish a point of contact, departnent or division, building
nunber, street address, city, state, nine digit zip code and
commerci al tel ephone nunber. To protect the equi pnment against
damage during shipping, it should be shipped in the equipnent
case if possible, with the case(s) packed in a shipping carton
If this is not possible, each piece of equipnment should be well
protected i n bubbl ewap, packed in at |east a double wall carton,
and shipped by a traceabl e source to:

Commandi ng O ficer

Navy Environnental Health Center
Attn: Calibration Laboratory
620 John Paul Jones Circle
Suite 1100

Portsmouth, VA 23708-2197

Limt your shipnent to a maxi mum of 10 instrunments per order.

c. Calibration Schedule. Table 8-1 lists general equipnent
| aboratory and field calibration intervals. If conflicts exist
wi th individual manufacturer’s requirenents, the manufacturer’s
requi renents take precedence.
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d. Shi pboard Industrial Hygiene Equipnent Calibration.
Equi prent aboard ships is entered in the ship’s calibration
program for periodic recall. The tender or Shore Internediate
Mai nt enance Activity will send the equipnent to the appropriate
calibrating authority.

e. Equi pmrent Mai nt enance and Repair. Mai nt enance shall be
conducted in accordance with the manufacturer’s recommendations
and, for shipboard equipnment, per the Planned Mii ntenace System
(PMS) requirenents.

(1) Routine field maintenance, such as replacing
batteries, changing filters, and replacing mnor conponents
(i.e., nor mal end- user mai nt enance descri bed in t he
manuf acturer’s operators manual ) nmay be acconplished by the user,
provi ded the user has the necessary experti se.

(2) Medical repair facilities may be capable of
performng certain repairs but in many cases are not sufficiently
famliar wth industrial hygiene equipnent that they rarely
repair. More conplex nmaintenance or repairs should be
acconplished by the manufacturer or simlar specialized repair
facility.

(3) Geat care should be taken to ensure that the
calibration or operation of the equipnment is not adversely
affected by the nmi ntenance or repairs. Whenever any repair is
acconpl i shed which has a significant probability of affecting the
instrunent’s calibration (e.g., work on internal electronic
circuits, replacement of <circuit boards, repair after being
dropped or hit), the instrunment should be recalibrated at a
calibration |[|aboratory. M nor repair actions such as
reconnecting a broken battery lead do not require a |aboratory
recal i bration.

(4) An adequate supply of spare replacenent parts should
be maintained by the user to allow tinely repair of equipnent
when such repair is within the user’s capabilities.

5. BATTERI ES. Al ways check the instrument manufacturer’s
instruction nmanual for the proper batteries to use. If a piece
of equipnent is designed to work with alkaline batteries, for
exanple, it may not function properly with carbon zinc cells.
The nost conmmonly used types of batteries are |listed bel ow

a. Carbon zinc batteries. These cells are the |east costly,

but, in general, have a short |ife under continuous use and are
not rechargeable. The nost commonly used cell sizes are AA C,
D, and the rectangular shaped 9 volt. To prevent equi pnent

damage due to |eakage, always renove carbon zinc batteries from
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the instrunent when not in use. Do NOT attenpt to recharge
carbon-zinc batteries.

b. Al kal i ne batteries. Al kaline cells are nore expensive
than carbon zinc, but have a nore stable voltage output and
| onger service life. Certain instrunents require that only
al kaline batteries be used. They cone in the sane cell sizes as
carbon zinc batteries. Al kaline batteries are |less prone to
| eakage, but should al so be renoved frominstrunents when not in
use. Rechargeabl e alkaline batteries are now available but

before recharging an alkaline battery verify that the battery is
rechargable and that the charger is intended for wuse wth
al kaline batteries (i.e., a N-Cad battery charger canNOTl be used
to recharge al kaline batteries).

c. Nickel-cadmium (N -Cad) batteries.

(1) Rechargeable N -Cad batteries should be charged only
in accordance wth manufacturer’s instructions. Chargers are
generally designed to charge batteries quickly (approximtely 8
to 16 hours) at a high charge rate or slowy (trickle charge). A
battery can be overcharged and rui ned when a high charge rate is
applied for too long a tine; however, sone Ni-Cad batteries nmay
be left on trickle charge indefinitely to nmaintain them at peak
capacity. Refer to the manufacturer’s instructions for charging
gui dance for a specific instrunent.

(2) It is undesirable to discharge a nulti-celled Ni-Cad
battery pack to voltage levels which are 70 percent or |ess of
its rated voltage - doing so can drive a reverse current through
sone of the cells which can permanently danage them When the
voltage of the battery pack drops to 70 percent of its rated
value, it is considered depleted and should be recharged. Mdern
instrunments contain circuits that turn the instrunent off before
this point is reached.

d. N ne-volt batteries. The negative (-) clip on a new nine
volt battery can be so tight that it breaks off the negative
battery connector on the instrunent. Breakage can be prevented
by slightly expanding the clip prior to insertion in the
i nstrunent.

e. Rechar geabl e battery packs. Battery condition circuits
are built into many nodern instrunments and give a good i ndication
of remaining battery life. dder instrunments may require the use
of a voltneter to nmeasure battery charge. Al ways check battery
vol tage under |oad and after 5 mnutes of operation to allow the

voltage to stabilize. |If using a voltneter, take extrene caution
not to short circuit the battery termnals. Sonme battery packs
contain a current limting resistor, which a short circuit wll
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cause to burn out, necessitating a costly Dbattery pack
repl acenent.

f. Li t hium batteries. These batteries offer longer life,
but the higher current may affect the operation of the equi pnent.
I f the manufacturer does not specify lithiumbattery use, consult
t he manuf acturer before using.

6. EXPLOSI VE ATMOSPHERES. No instrunment shall be used in
flammabl e or explosive atnospheres unless the instrunent 1is
certified intrinsically safe by the Mne Safety and Health
Adm nistration (MSHA), Underwiter’s Laboratory (UL), Factory
Mutual (FM, or another testing |aboratory recognized by the
Occupational Safety and Health Admnistration for the type of
at nosphere present (ANSI/UL/NFPA 913 - 1988). Wen batteries are
being replaced, use only the type of battery specified by the
manuf act ur er.

CAUTION:  The intrinsic safety seal applies to the punp, but not
usually to the charger. Do NOT charge battery packs in an
expl osi ve at nosphere.

7. FIELD CALI BRATI ON OF PERSONAL SAMPLI NG PUMPS. The sane type
of nedia/devices (e.g., glass fiber filter preceding inpinger)
used to collect the sanple nust be in line during calibration

Calibrate personal sanpling punps before and after use, on the
day of sanpling, using one of the calibration nethods |isted
bel ow. Record calibration data on NEHC Form 5100/ 13 or NEHC Form
5100/ 14, as appropriate.

a. Bubbl e neter nethod. This is a primary calibration
st andar d.

(1) Allow the punp to run 5 mnutes prior to voltage
check and calibration. Refer to the manufacturer for fully
charged vol t ages.

(2) Wet the inside of the burette with soap sol ution.

(3) Connect the collection device, tubing and punp to the
bubbl e neter as appropriate.

(4) Visually inspect all tygon tubing connections.

(5 Monentarily subnerge the opening of the burette in
order to capture a filmof soap.

(6) Draw two or three bubbles up the burette in order to
ensure that the bubbles wll conplete their run.
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(7) Visually observe a single bubble and tine the bubble
for a known volunme (usually 100 m, 500 m, or 1,000 m). Read
t he bubble at the edge where it touches the gl ass.

(8) Repeat the procedures described above three tinmes for
all punps to be used for sanmpling and use the average for the
flow rate. Al readings should be within 5 percent of the nean.
The sane cassette and filter may be used for all calibrations
i nvol vi ng the sane sanpling nethod.

(9) If the punp is equipped with a rotaneter, while the
punmp is still running, mark the punp or record the position of
the center of the float in the punp rotaneter as a reference.

NOTE: The ball-type flow neters and rotaneters built
into nost air sanplers are primarily intended to serve
as flow indicators and are therefore of |ow accuracy.
Also there is a different pressure drop across each
type of sanpling nedia. Built-in flow neters nust be
cali brated agai nst an absolute flow standard such as a

bubbl e neter. To attenpt to set the flow using only
the built-in rotaneter, if the sanpling nmedia has been
changed, wll result in sanpling rates outside the

| evel s permitted by N OSH reconmendati ons and/or OSHA
regul ati ons.

b. Precision rotaneter nethod. The precision rotaneter is a
secondary calibration device. It nay be used in place of a
bubble neter if the follow ng procedures are observed:

(1) Calibrate the rotameter with a bubble neter at |east
quarterly as foll ows:

(a) Wthout the precision rotanmeter in |line, connect
the punp to the bubble neter and adjust the punp flow control to
obtain the nmaxinmum flow rate (it is not necessary to have
sanpling nmedia in line);

(b) Determne the exact flow rate by timng 3
repetitions of a bubble traveling a known volume and cal cul ating
the average. Record the flow

(c) Disconnect the bubble neter connection and attach
the precision rotaneter. Record the precision rotaneter reading;

(d) Repeat steps (a) through (c) for at least 5
different flow rates (maxi mum mninmum and 3 internedi ate);

(e) Plot a curve of actual flow rate versus precision
rot anet er readi ngs;

8-7



(f) Recalibrate the precision rotaneter according to
steps (a) through (e) after cleaning, at |east quarterly, or nore
frequently if a change in flow characteristics of the rotaneter
IS suspected,;

(9) After the precision rotaneter has been
calibrated, the punp may be set to the desired flow rate by
sinply connecting it in line with the precision rotaneter. The
punp flow rate may then be adjusted until the desired precision
rotaneter reading, corresponding to the desired flow rate
determ ned during calibration, is obtained.

(2) Disassenble and clean as necessary. Al ways
recalibrate after cleaning. Use with care to avoid dirt and dust
contam nati on which may affect the flow

(3) Use the rotanmeter such that the pressure drop across
it is mnimal. The precision rotaneter should not be used with a
bal | adjustnent valve accessory, nor with any other restriction
that woul d cause substantial pressure drop.

(4) In order to determine if the desired flow rate is
being maintained during sanpling, one of the following two
net hods may be used.

(a) After the flow rate is initially set using the
preci sion rotaneter, observe and note the punp rotaneter reading.
A piece of tape may be placed on the punp housing with a pen mark
showi ng the | ocation of the center of the rotaneter ball.

(b) The precision rotaneter can be plugged into the
cassette, and knowi ng the desired precision rotanmeter setting,
the punp flow rate can be adjusted. RECORD ANY ADJUSTMENTS ON
THE SAMPLI NG FORM

(5) If the punp cannot be readjusted to the initial flow
rate, replace the punp.

(6) If barometric or tenperature conditions at the
sanpling site are substantially different than at the calibration
site (i.e., approxinmately = 40 mm Hg (1,500 feet elevation) or %

20° F change), it is necessary to calibrate the precision
rotaneter at the sanpling site where the sane conditions are
present. Alternatively, a correction factor can be calcul ated

for tenperature and/or pressure, if the conditions at both use
and calibration |locations are known, and then be applied to the
flowate or vol une.
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c. Electronic soap bubble flow calibrator nethod. This is a
primary calibration standard. These units are high accuracy
electronic flow neters that provide instantaneous air flow
readi ngs and a cunul ative averaging of nultiple sanples. These
calibrators neasure the flow rate of gases using an “electric
eye” to tinme the travel of a soap bubble and report volune per
unit of tine. The result is in actual flowate at the
tenperature and pressure conditions at the calibration |ocation.
The range with different cells is from 1 cubic centineter per
mnute to 30 liters per mnute.

(1) Al calibrations using this nethod are performed in
accordance with the manufacturers’ instructions. The calibrator
is factory calibrated using a NI ST traceabl e standard.

(2) Mai ntenance of calibrator

(a) Cdean before use. Renove the flow cell and
gently flush with water. Wpe wth cloth only. Do not allow
center tube, where sensors detect soap film to be scratched or
get dirty. NEVER clean w th acetone. Use only soap and warm
wat er . When cleaning prior to storage, allow flow cell to air
dry. If a residue exists, it is possible to renove the bottom

plate. Squirt a few drops of soap into the slot between base and
flow cell to ease renoval

(b) The system shall be |eak checked at 6" HO by
connecting a manoneter to the outlet hose and evacuate the inlet
to 6" HO No | eakage should be observed if the instrunment is
functioni ng properly.

(c) Performance shall be field verified annually
agai nst another prinmary standard (e.g., a one liter glass burette
at 1,000 cc/mn for maxi num accuracy). The calibrator

performance shall be verified to be |linear throughout its range.

(b) The instrunent shal | be returned to the
manuf acturer for recertification to NIST tracebility whenever a
field conparison to another primary standard indicates that it
may not be functioning correctly.

d. Electronic dry flow calibrator method. This is a primary
st andar d. These instrunents use an electronic tinmer to neasure
the tine to nove a known volunme of air which is neasured by the

travel of a teflond-coated piston. Results are reported in
vol une per unit tinme. The result is in actual flowate at the
tenperature and pressure conditions at the calibration |ocation.
However, a version which automatically corrects for tenperature
and pressure is available. Typical features include averaging of
consecutive trials and a continual test nobde where a new test is
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started as soon as a test is conpleted. The main advantage is
that no soap solution is needed elimnating problens with spilled
soap solution and buildup of soap film residue. The range wth
different cells is from 1 cubic centinmeter per mnute to 50
liters per mnute. Each flowell has a Ilinear performance
t hroughout its range.

(1) Al calibrations using this nethod are performed in
accordance with the manufacturers’ instructions. The calibrator
is factory certified to a NI ST traceabl e standard.

(2) Maintenance of calibrator

(a) The manufacturer’s internal |eak test shall be
performed quarterly or whenever danage is suspected.

(b) Calibration shall be field verified annually
agai nst another primary standard (e.g., a one liter glass burette
at 1,000 cc/mn for maxi num accuracy). The calibrator performance
shall be verified to be linear throughout its range.

(c) The instrunment shall be returned to the
manuf acturer for recertification to NIST tracebility whenever a
field conparison to another primary standard indicates that it
may not be functioning correctly.

(d) Mdels of this device which have integra
tenperature and pressure sensors to allow automatic correction
for the effects of those variables, require annual calibration to
ensure this feature provides accurate results.

e. Mass flow neter nethod. The nmass flow neter is a
secondary standard device which directly neasures the quantity of
air flowng through a sensor. The output of the sensor is
anplified and fed to a neter that is calibrated directly in
liters or cubic centineters per mnute. These devices neasure
flowate at standard conditions and do not require corrections
for tenperature and pressure since they are |ocation independent.

(1) A nmass flow neter nust be field calibrated quarterly
in much the sanme nmanner as a precision rotaneter, using a punp

and bubble nmeter to determne the flow rate. Di sconnect the
bubble neter, connect the mass flow neter, and record the
resul ts. As in the procedure for a precision rotaneter, take
readings at 5 different flow rates. If the flow rates do not

agree within 5 percent of those obtained from the bubble neter
refer to the manufacturer’s instructions and adjust the
cal i bration.
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(2) The previous statements about precision rotaneter
cleanliness and care apply equally to the nmass flow neter. In
this case, there may be the addition of a battery power supply
(al though many of these instrunents operate off a dc power supply

from an ac adapter) and electronic circuitry. Ensure that the
instrunment has a fresh battery and that it seens to be in proper
wor ki ng order. If the instrunent does not function properly or

if the calibration cannot be adjusted into range, return it to
the manufacturer for repair and cali bration.

(3) Personal sanpling punps wth built-in mass flow

neters are now avail abl e. The manufacturer advertises a flow
rate accuracy of 2.5 percent and clains that once calibrated, the
punp calibration will hold for 200 hours of running tine. The
flow neter in this punp nust be calibrated in the same manner as
the stand al one version. Air sanpling punps with an integra

mass flowate controller nust still be pre- and post-calibrated
by the user.

8. FIELD CALI BRATI ON OF NO SE MEASURI NG | NSTRUMENTS.

a. Sound level neters (SLM. Calibrate SLMs wusing the
appropriate acoustical calibrator before and after each use.
Calibrate in accordance wth the manufacturer’s instructions.
Record all the required calibration data on NEHC Form 5100/ 17
The SLM should be calibrated in the sanme tenperature, pressure,
and relative humdity environnent as that in which it is to be
used. Certain SLMs may incorporate a "Cal" button. When
activated, this button checks the internal circuitry of the neter
for proper operation, but nmay not include the proper functioning
of the mcrophone. The use of the "Cal"™ button does not
elimnate the need for acoustical calibration.

(1) Calibrate the SLMon the "A" and "C' networks before
and after each use with the conpanion calibrator at 1,000 Hertz.
Quarterly, check the "A" and "C' networks at all frequencies
provided on the <calibrator for reading wthin the proper
tolerance as found in the charts contained in ANSI S1.4-1983

(R1994) - Table 1V Foll ow the manufacturer’s instructions,
especially in relation to al titude/ at nospheric pressure
correction. Use only the acoustical calibrator designed to be

used with your neter. The use of brand X calibrator and brand Y
neter, even if the mcrophones are physically the sanme size,
should be avoided wunless specifically recommended by the
manuf acturer. Variations in calibrator chanber volume can cause
errors in calibration, unless correction factors are applied.

(2) If the meter has a nechani cal novenent as opposed to

a digital display, the neter should be calibrated at the sane
angle of tilt as it is to be used. If this is not possible,

8-11



check to nmake sure that the neter readings at the vertical and
hori zontal angles are within 0.5 dB of each other.

b. Noi se dosi neters. Noi se dosinmeters nust be calibrated
using an acoustical calibrator before and after each use with the
results being recorded. Calibration wll be perforned in

accordance wth the manufacturer’s instructions. Readouts of the
dosinmetry results should be done before post-calibration of the
dosineter is performed. Record required calibration data on NEHC
For m 5100/ 18.

C. Acoustical calibrators. Acoustical calibrators used to
calibrate sound |evel neters or noise dosineters shall be
el ectroacoustically calibrated and certified annually.

9. FIELD CAL|I BRATI ON CHECKS OF DETECTOR TUBE PUMPS.

a. Leakage test.

(I') Each day prior to use, perform a | eakage test on the
punmp in accordance wth the manufacturer’s instructions, to
mnimze erroneous readings due to air |eaks around the seals, or
pinholes in bellows type punps. This is wusually done by
inserting an unopened detector tube into the punp tube hol der and
wi t hdrawi ng locking the piston in the outer position, or fully
squeezing the bellows. The vacuum generated should hold for the
mninmumtime specified by the manufacturer.

(2) If |eakage cannot be repaired in the field, do not
use the punp. Repair or replace the punp as necessary.

(3) Record that the |eakage test was made on NEHC
5100/ 15, "Industrial Hygiene Direct Reading Sanple Survey Form™

b. Cal i bration check. Check the flowate of the detector
tube punp for proper volune neasurenent at |east quarterly. For
mul tiple orifice punps check the flow for all orifices.

(1) Connect the detector tube punp directly to the bubble
neter with suitable adapters and a detector tube.

(2) Wet the inside of the 100 m bubble neter with a soap
solution. Dip the end of the bubble neter into the soap sol ution
to imtate the bubble and pull the piston or squeeze the bell ows
several tinmes to ensure the bubble will travel at least 100 m
before bursting. Initiate a new bubble and gently pull the
pi ston or release the bellows until the bubble reaches the zero
graduation. At this point, for a piston punp, push the piston in
all the way while watching the bubble. If the bubble remains
stationary, pull the piston handle all the way out and lock into
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position. |If the bubble in the tube goes down when the piston is
pushed in, the check valve is |leaking and the punp needs to be
repai red. \When using a bellows punp, when the bubble reaches the
zero graduation, squeeze the bellows as nuch as possible and
rel ease. As above, if the bubble goes down when squeezing the
bel |l ows, repair the punp.

(3) Allow 4 mnutes for the punp to draw the full anount
of air and note where the bubble stops. The volunme nust be
within 5 percent of the manufacturer’s specified volune for a
full stroke (usually 100 m).

(4) Also check the volunme for 50 cc (1/2 punp stroke) and
25 cc (1/4 punp stroke), if applicable. Plus or mnus 5 percent
error is permssible. |If error is greater than 5 percent, repair
and recalibrate the punp before using.

(5) Record the calibration information required in the
calibration | og.

10. FIELD CALI BRATI ON OF COMBUSTI BLE GAS METERS

a. Conbustible gas neters are calibrated before and
calibration is checked after use.

b. When neasuring explosive levels in atnospheres where the
identity of the explosive contamnant is known, calibrate the
conbustible gas neter wusing the nmnufacturer’s recomended
calibration gas and use t he manuf acturer's response
curves/ conversion charts for that explosive contam nant.

c. \Wen neasuring explosive levels in atnospheres where the
identity of the explosive contamnant is not known or no
manuf acturer’s response curve is available for the explosive
contam nant, many manufacturers consider it best to calibrate the
conbustible gas neter wth either propane or pentane (consult the

manuf acture of the particular neter), since they fall in the
m ddl e of the relative sensitivity/response chart, and nost gases
and vapors will respond within a reasonable safety margin. (Due

to the affect of sonme substances (e.g., silicones, halogenated
hydr ocarbons) to reduce the sensitivity or poison the conbustible
sensors or filanments of the neter, it is recommended that nethane
also be used to check the neter for loss of sensitivity to
met hane. This check is not a recalibration but is to be done in
addition to the propane or pentane calibration.)

11. FI ELD CALI BRATI ON OF OXYGEN METERS.

a. Following manufacturer's guidelines, calibrate the
oxygen neter in air known to contain 20.9% oxygen and outside of
the space to be tested.
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b. Changes of altitude or atnobspheric pressure can affect
the performance of sone oxygen neters, requiring that the oxygen
nmeter be calibrated for existing conditions.

12. FIELD CALIBRATION OF TOXIC GAS METERS. Fol | owi ng
manuf acturer's guidelines, calibrate the toxic gas neter before
use and check calibration after use.

13. FIELD CALIBRATION OF DI RECT READING DUST MON TORS.
Calibrate the dust nonitor foll ow ng manufacturer's guidelines.

14. FIELD CALI BRATI ON OF Al R VELOCI TY METERS.

a. Rotating vane anenoneter. No field calibration is
necessary. However, the anenoneter should be qualitatively
checked to ensure that it is in good working condition.

b. Heated wre anenoneter. No field calibration is
necessary. However, the anenoneter should be qualitatively
checked to ensure that it is in good working condition.

c. Swi nging vane anenoneters-vel oneter.

(1) Alnor Jr. No field calibration is perforned,
however, the follow ng checks should be made prior to use:

(a) Cover the inlet and outlet ports wth masking

t ape. Lay the veloneter down so that the neter is in a
hori zontal plane. Turn the zero adjust so that the nmeter reads
slightly upscale from zero. Rai se the veloneter so that the
nmeter is vertical and observe any change in the reading. |If the

needl e noves over 1/4 of an inch, the unit needs recalibration.

(b) Blow gently into the larger air intake orifice,
noving the pointer to full scale. Wtch for any sticking of the
pointer as it returns down-scale to zero.

(2) Al nor 6000AP. No field calibration is necessary,
however, the zero adjustnment should be checked periodically.
Cl ose both ports, if the pointer does not indicate zero, the zero
adj ustment screw on the front of the case should be turned slowy
until the pointer indicates zero.

15. OUT OF TOLERANCE EQUI PIVENT.

a. Equi prent that fails to field calibrate within the
manuf acturer’s specifications, fails to hold calibration, or is
damaged in such a way as to render the results unreliable wll be
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clearly identified and renoved from service. Do not return the

equi pnent to service until it has been repaired and recali brated.

b. Equi pnent that has not been maintained/calibrated within
the interval specified in this docunment will be identified and
renoved from service. This equipment can only be wused in

extraordinary situations and then only with great caution and
only if the neter responds properly to field calibration.

16. RECORDKEEPI NG

a. Conprehensive and accurate records are necessary to
docunent the calibration of i ndustri al hygi ene  sanpling
equi pnent .

b. Calibration of air sanpling punps, sound | evel neters and
noi se dosinmeters nmust be recorded on NEHC 5100/13, 14, 17 and 18
(I'ndustrial Hygiene Sanple, Noise Survey and Noise Dosinetry
Forms) as appropri ate.

c. QCalibration records shall contain, as a mni mum

(I') Item description, including mnufacturer and nodel
nunber;

(2) Itemserial nunber;
(3) Dates of calibration;
(4) Who perfornmed the calibration; and

(5 In the case of scheduled periodic calibration, when
the next calibration is due.

d. Additional calibration records nay be in the form of a
|l og, card file, or other appropriate nethod which provides the
necessary docunentati on
17. REFERENCES.

15-1 Metrology Requirements List (METRL), NAVSEA Publication CD
45845/ NAVAI R 17- 35MI'L- 1
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Table 8-1. Laboratory and Field Calibration Intervals and Acti ons.

I nstrument Type Laboratory Calibration Fi el d Check or
I nterval (Years) Cali bration

Battery Chargers

Single or nultiunit * None
chargers
Bi oaer osol Sanplers * Before and after use
Conbusti bl e Gas I ndicators 1 Before and after use
wi t h oxygen i ndi cator 1 Bef ore and after use
wi th oxygen and toxic gas 1 Bef ore and after use
i ndi cators
Dust/ Aerosol Monitors 1 Before and after use

Fl ow neters

Preci sion Rotaneters * Quarterly
El ectronic Bubble Meters * Annual
El ectronic Dry Flow Meters * Annual
Quarterly | eak check
Kurz Mass Fl ow Meter * Quarterly
Heat Stress Monitors 3 Qper ati onal check

before and after use

I ndoor Air Monitors

Tenmperature and Hum dity 1 Semi -annual humidity
check if saturated salt
bottl es provided

...with C®2 and/or toxic gas 1 Zero and span cal
sensor (s) bef ore and after use

Li ght Meters 1 Zero check

Non-1oni zi ng Radi ati on Meters 1 None

NOTE: * = Inspect/repair as necessary

8-16



Table 8-1 (Continued). Laboratory and Field Calibration Intervals and Actions

Instrument Type Laboratory Calibration Fi el d Check or
Interval (Years) Cali bration
Punmp, Detector Tube * Leak check prior to use
Purmps, H gh Vol unme * Before and after use
Punps, Personal * Before and after use
Sound Measuring | nstrunents 1 Before and after use

(e.g., sound level neters,

m crophones, 1/3, 1/2, and 1/1
octave filters, personal noise
dosi net ers)

Sound Level Calibrators 1 None
Toxi ¢ Gas/ Vapor Mnitors, in 1 Zero and span cal
Gener al before and after use
Bacharach M/-2 Mercury 0.5 Zero check before use
Vapor Meter
Air Velocity Meters and Fl ow 1 Zero check before use
Hoods

M scel | aneous

Portacount Respirator Fit 1 None
Tester
NOTE: * = Inspect/repair as necessary
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